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Introduction:  The Deep Space Gateway (DSG) 

can serve radio astronomy in a variety of ways: (1) as a 
base for radio antennas, 2) deployment of lunar radio 
observatory antennas on the surface could be managed 
telerobotically by a crew on the DSG, (3) the DSG 
could serve as a relay to transfer data from a lunar far-
side observatory to ground stations, (4) the DSG might 
provide microwave power beaming to the lunar surface 
to allow systems to survive lunar night, etc. A key re-
quirement is that it not contaminate the radio-quiet 
environment of the lunar far-side. 

Radio-quiet Environments: A key advantage of a 
lunar surface radio observatory, if located on the far-
side of the Moon, is that it will be in a very radio-quiet 
environment. The Moon blocks the radio frequency 
interference (RFI) from transmitters on Earth. As 
shown in the figure below, a spectral display of 24 
hours of data from the Wind spacecraft [1] when it was 
near the Moon, the terrestrial RFI is very significant, 
even as far away as the Moon. 

It is generally a requirement when establishing ra-
dio observatories that a radio quiet environment be 
located. Examples include the National Radio Astron-
omy Observatory on the Plains of San Agustin, New 
Mexico, the Green Bank Observatory in West Virginia, 
the Atacama Large Millimeter Array in the Chilean 
Atacama Desert, the Murchison Widefield Array in 
Murchison, Australia, etc. Likewise, spacecraft with 

radio astronomy instruments require radio-quiet de-
signs, like those of Ulysses, Wind, STEREO, etc., to 
permit successful acquisition of weak radio signals 
from distant sources. 

Given that the DSG will likely spend a significant 
fraction of its orbit in the hemisphere above the far-
side of the Moon, it is important that the DSG electron-
ics, the transmitters, and the instruments located on the 
DSG avoid contributing to significant contamination of 
the radio-quiet environment of the lunar far-side space 
and surface. The same requirement should apply to 
missions operating on the lunar surface on the far side. 
Also, the DSG may host radio instruments, making the 
radio-quiet requirement more significant. 

Implementation:  This requirement means that all 
assemblies of the DSG and co-located instrumentation 
should undergo electromagnetic compatability (EMC) 
testing to determine the noise level in the frequency 
range from ~100 kHz to 100 MHz. A maximum level 
may be defined in reference to the MIL-STD-461, 
which describes how to test EMC. Specific assemblies 
may require crystal oscillator stabilization, shielding, 
or other mitigating techniques to meet the requirements 
established . We will discuss the details in the presen-
tation, based on previous examples of in situ RFI. 
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Wind Waves data acquired on 1999/04/02 when the Wind spacecraft was ~10 km from the Moon. 
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